The effect of hypodynamic endotoxin shock on myocardial high energy phosphates in the rat.
High energy phosphate concentrations were determined in the isolated perfused (in vitro) and intact (in situ) heart preparations in the rat during a control period and at various time intervals (1,2,4,8 or 16 h) following the intraperitoneal injection of 4 mg.kg-1 E coli endotoxin. Arterial glucose and lactate concentrations were determined just prior to excising the hearts. Following the induction of endotoxin shock, myocardial ATP and creatine phosphate decreased in both the in situ and in vitro preparations, while AMP increased only in the in situ group. There was no significant alteration in ADP in either group throughout the 16 h experimental period. Myocardial energy charge decreased at 1 h following endotoxin shock and remained depressed throughout the 16 h study period. Total heart weights as well as the wet/dry ratio were unaltered throughout the experiment. The reductions in ATP and creatine phosphate during endotoxin shock were a direct result of the shock state and not due to the loss of myocardial mass or the presence of oedema. One hour following the induction of endotoxin shock plasma glucose increased then returned to the control value by 2 h and remained at the pre-endotoxin level throughout the experimental protocol. Arterial lactate concentration increased following endotoxin administration and remained elevated until 16 h, where it was not different from the control value. Data from the present study clearly indicate a myocardial energy deficit during acute hypodynamic endotoxin shock in the rat and may provide a mechanism for the cardiac dysfunction normally associated with this shock paradigm.